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A META APPLICATION SYSTEM AND METHOD 

CLAIM OF PRIORI A AND CROSS REFERENCE TO RELATED 
^ " PLICATIONS 

5 This application claims the benefrt of U.S. Provisional Patent Application 

entitled "Targys System," filed March 31, 2^00 and having serial no. 60/193,422, and 
copending U.S. Utility Patent Application entitT^d, "Customer Care and Billing 
System," having attorney docket no. 51207-1070, nJed on March 28, 2001, which also 
claims priority to German Patent Application No. 001^6948.3-2201, entitled "Customer 
1 0 Care and Billing System," filed March 31, 2000, all of th\foregoing of which are now 
pending and are incorporated herein by reference. 

FIELD OF THE INVENTION 
The present invention generally relates to computers and computer software, and 
1 5 more particularly, to a Meta application layer system and method. 



DESCRIPTION OF RELATED ART 

Typically, today's computing and networking environments are complex and 
geographically distributed, and in the future they will be even more so. This complexity 
2 0 is due to the ever increasing changes caused by the increasing development of new 

technologies. With the development of these new technologies, it is an ever-increasing 
burden on application developers to not only provide generic interfaces for 
communication with other applications, but to also provide generic facilities for 
describing application facilities for each instance of an application, thus allowing 
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dynamic definition of the behavior of an application. With this increased flexibility, 
there also is a need for insulating these generic applications from intricacies of the 
communication so that they can only be implemented via the use of standard interfaces. 
This insulation would not only enhance security, but it would provide for increased 
5 efficiency to provide modifications or extensions. 

Thus, a heretofore unaddressed need exists in the industry to address the 
aforementioned deficiencies and inadequacies. 



definition of an application object Briefly described, in architecture, the system of the 
preferred embodiment can be implemented as follows. Providing an application 
dictionary that contains information about the application object, and a class dictionary 
entry in the application dictionary that defines meta information about the application 
15 object. A modifier modifies the application dictionary to modify a definition of the 
application object. 

The present invention can also be viewed as providing a method for providing 
dynamic definition of an application object. In this regard, the preferred method can be 
broadly summarized by the following steps. The method operates by: 1) providing an 
2 0 application dictionary that contains information about the application object; 2) 

providing a class dictionary entry that defines meta information about the application 
object; and 3) modifying the application dictionary to modify a definition of the 
application object. 



SUMMARY OF THE INVENTION 
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The present invention provides a system and method for providing dynamic 
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Other features and advantages of the present invention will become apparent to 
one with skill in the art upon examination of the following drawings and detailed 
description. It is intended that all such additional features and advantages be included 
herein within the scope of the present invention. 



specification illustrate several aspects of the present invention, and together with the 
description, serve to explain the principles of the invention. Moreover, in the drawings, 
10 like reference numerals designate corresponding parts throughout the several views. In 
the drawings: 

FIG. 1 is a block diagram illustrating an example of a network in which the 
Meta application system and method may be implemented. 



15 that portrays the interaction of the client with the server utilizing the framework of the 
present invention. 

FIG. 3 is a block diagram of an example of the horizontal view of the logical 
architecture of the framework that demonstrates partitioning behavior using multi-tier 
division. 

2 0 FIG. 4 is a block diagram of an example of the vertical view of the logical 

architecture of the technical framework demonstrating the partitioning of behavior using 
multi-layer division. 



5 



BRIEF DESCRIPTION OF THE DRAWINGS 



The accompanying drawings incorporated in and forming a part of the 



FIG. 2 is a block diagram illustrating an example of the technical architecture 
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FIG. 5 is a block diagram is a block diagram of an example of the combined 
horizontal and vertical views of the logical architecture of the technical framework 
utilized by the present invention, as shown in FIGs. 3 and 4. 

FIG. 6 is a block diagram illustrating the example of the parts of the Meta 
5 application of the present invention that is within the horizontal and vertical local 
architecture of the technical framework, as illustrated in FIGs. 2, 3, 4 and 5. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
1 0 Reference will now be made in detail to the description of the invention as 

illustrated in the drawings. While the invention will be described in connection with 
these drawings, there is no intent to limit it to the embodiment or embodiments 
disclosed therein. On the contrary, the intent is to cover all alternatives, modifications, 
and equivalents included within the spirit and scope of the invention as defined by the 
15 appended claims. 

A component framework provides Meta-information in the "Meta- Application 
Dictionary" per component and per server. There is one dictionary per component, and 
another dictionary per (deployed) server. In the existing version of the framework, the 
Meta-information is stored in an (unreadable) serialized file. This will be changed so 
2 0 that the information is stored in a format, e.g., XML, that can be easily modified (with a 
simple text editor). 

Component pertinent information in the dictionary (-ies) concern information 
that allows a component to communicate with other components {i.e. a list of used 
foreign components, and their names). In this way, a component can bind to required 
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foreign components, for example, to acquire a link to the factory in the external 
component or to invoke services there. 

The Meta application tier and layer in the technical framework consists of 
classes that allow the definition of information concerning aspects of application objects 
5 and domain objects. Such classes make it possible to dynamically configure aspects of 
business and application level objects on a Metal level. Such aspects include volatile 
application, global information, naming of classes, format masks, and the links for 
attributes. These aspects occur whether or not certain attributes are mandatory and 
where the sequence and elements of the method are used for object validation. Also 

1 0 included in the Meta application tier and layer is information that maps graphical user 
interface specific classes to application and domain classes. 

The framework allows the definition of a large amount of information about an 
application, its classes and the attributes in the class. This information is defined in the 
Meta application dictionary that allows dynamic configuration of application 

1 5 information and processing on the Meta level within the technical framework. 

Referring now to the drawings, wherein like reference numerals designate 
corresponding parts throughout the drawings, FIG. 1 is a block diagram that portrays a 
diagram of a network that illustrates the flexibility, expandability, and platform 
independence in which the present technical framework 41 may be implemented. 

2 0 Referring to FIG. 1, a series of client computers 1 la, 1 lb, 11c are connected to a server 
computer 31 via a network 16. The network 16 may be, for example, but is not limited 
to, a dial-in network, local area network (LAN), wide area network (WAN), public 
switched telephone network (PSTN), Intranet, Internet, Ethernet type networks, and the 
like. The client computers 11a, lib, 11c (hereinafter, 1 1) may be located within a LAN, 



5 



o 



o 



Docket No. 51207-1010 



WAN, PSTN, Intranet, Internet, Ethernet type networks, or the like. It should be noted 
that the number of client computers and server computers may differ from the number 
presently illustrated. Further, it should also be noted that, that the preferred 
embodiment of the invention describes the functionality provided by a server computer 



Illustrated in FIG. 2 is a block diagram of an example of the interaction between 
the client 1 1 and the server 31, utilizing the technical framework 41 containing the Meta 
application layer functionality of the present invention. As shown, the client 1 1 
contains a number of components that need to communicate with components in 
10 application server 31. This communication of components within the client 1 1 and 

server 31 occur through the communications middleware. Communications middleware 
includes technical framework 41, the CORBA layer 42, which is the common object 
request broker architecture, the secured socket links layer 43, and the TCP-IP layer 44. 



15 interface 14 and application layer objects 15, as well as CORBA jellybeans 50 

components. These components require communication with the application server 31 
components, consisting of Meta application layer objects 35, application layer objects 
33, and business layer objects 37. We will now discuss the Meta application layer and 
tier that exist within the technical framework 41 hereafter, with regards to FIGs. 3, 4, 5 

2 0 and 6. 

Illustrated in FIG. 3 is a block diagram illustrating an example of the horizontal 
view of the technical framework architecture 41 . Within the horizontal view of the 
technical framework architecture 41 are the presentation tier 50, Meta application tier 
60, domain tier 70, the persistence tier 80 and the database tier 90. 
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Typically, as shown in FIG. 2, the system architecture also includes a GUI 
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The presentation tier 50 exists to present the behavior and information of an 
application. The elements of the presentation tier 50 are concerned with the 
representation of the navigation through and the manipulation of information. This 
information maps to a server element that represent distance objects and larger 
5 application wrappers of business objects, as well as objects that are necessary for an 
application. Thus, while the presentation standards concern the presentation tier 50 
only, the facilities in the application server 31 dictate what can be performed. The 
application server 31 framework presupposes the use of object oriented user interface 
and provides facilities accordingly. The elements in the presentation tier 50 can and 



10 should be used to use the descriptive information provided in the Meta application 
instances to define the aspects of how business objects and their attributes should be 
viewed and used. This Meta application information provides a layer of insulation 
between the presentation objects and the application or business objects, according to 



Meta application tier's 60 primary purpose is thus descriptive or declarative, i.e., the 
classes here allow a means for an application to describe and change aspects of itself. 
The Meta application tier 60 exists for bio generic facilities for describing application 
facilities of an application, for instance, and thus allowing dynamic definition of the 
2 0 behavior of the application. 

The Meta application tier 60 in the technical framework 41 consists of classes 
that allow the definition of information concerning the aspects of an application objects 
and domain objects. Such classes make it possible to dynamically configure aspects of 
the business objects residing in the business layer objects 37 (FIG. 2) on a Meta level. 



the needs of the specific installation. 
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The Meta application tier 60 can be best described as a class level layer. The 
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Such aspects include volatile application, global information, naming of classes, format 
masks and links of attributes, whether or not the attributes are mandatory. 

It also includes the sequence and elements of methods used for object validation. 
The Meta application tier 60 can also include information that maps GUI-specific 
5 classes to an application and domain classes. Much of the information here will be 
based on Meta information obtained through Java introspective mechanisms or the 
interface repository of the object request broker. 

The Meta application tier 60 is a tier of an application with which the 
presentation tier 50 primarily interacts. The same is true for other applications. The 

1 0 Meta application tier 60 contains classes and interfaces that represent applications and 
classes that "package" application component behavior. The Meta application tier 60 
can also be said to contain instances of the Meta application classes. 

The domain tier 70 is a tier where the business object classes for a specific 
application domain will reside. The domain tier 70 exclusively contains classes that 

15 model the business domain of an application. Thus, the development effort for 

application developers will be mostly concerned with the domain tier 70. Domain tier 
70 will almost exclusively be composed of abstract domain classes from which all 
business objects inherit behavior. In addition, the primary class for handling collection 
of business objects resides in the domain tier 70. In addition, the domain tier 70 will 

2 0 also contain certain framework domain objects that concern specific framework 

domains, such as security. The domain tier 70, as its name implies, will contain domain 
classes. Each will be a subclass of an abstract layer above. These classes should model 
stable, nonchangeable behavior of the central classes of a problem domain. All volatile 





behavior that concerns a domain class should be encapsulated in classes that are pushed 
into the Meta application tier 60 that are used by the domain classes. 

The persistence tier 80 is a tier that encapsulates the interaction between the 
domain and other persistence objects and a persistence store. The persistence tier 80 
5 contains a behavior that provides persistence for objects, their storage and retrieval. 
Ideally, this should encapsulate the use of chosen persistence mapping tools. The 
persistence tier 80 primarily consists of classes provided by the chosen object relation 
mapper for Java. It also includes session classes that manage a user's session within the 
database, as well as wrapped classes for various object persistence related behaviors. 

1 0 The persistence tier 80 also will include business object specific persistence mapping 
objects, i.e., the objects used to define how the store retrieves specific business objects 
from a database, such as, but not limited to, Oracle™. These business object specific 
persistence mapping objects should be completely transparent to developers not 
concerned with persistence, but should of course, be defined by those who perform the 

1 5 mapping for the business object. 

The database tier 90 provides classes and interfaces for interaction with a 
database (not shown). 

Illustrated in FIG. 4 is a block diagram of an example of the vertical view of the 
technical framework 41 (FIG. 2). The vertical view of the technical framework 41 

2 0 shows partitioning of behavior using layers with increasing abstraction. The vertical 
view of the technical framework 41 divides behavior into layers that insulate more 
abstract layers from the intricacies of the lower layer. The OS system software and 
other low level concerns are isolated in the lower layers. Java and the upper layers 
provide a high level abstraction for application development. 
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The vertical layers of the technical framework 41 consist of the business layer 
100, the Meta application layer 110, the technical services layer 120, the core/common 
layer 130 and the base layer 140. The business layer 100 is by definition not part of the 
technical framework 41, but is where the domain specific classes for each application 
5 component lies. Furthermore, most aspects of the system administration occur in the 
business layer 100 and can be considered a form of business layer, i.e., handling of the 
domain of the technical framework 41 . This includes administration of GUIs for 
administrating aspects of the framework services, *.<?., security and Meta application 
facilities and server monitor tools. 

10 The Meta application layer 110 contains those classes that link together the 

behavior in the technical component layer to allow interaction with an application or 
component. The Meta application layer 110 thus represents an application on an 
abstract level, and instances of these classes are used in the interaction with a real 
application, such as a server as the fundamental interaction instance to a server for a 

15 client. The Meta application layer 110 contains those classes that represent the highest 
level abstraction in the technical framework 41. 

The Meta application tier 60 and Meta application 110 combine to allow the 
definition of a large amount of information about an application, its classes and 
attributes in the classes. This information is defined in a Meta application dictionary 

2 0 that allows a dynamic configuration of the application information and processing on a 
Meta level. An illustration of an example of the Meta application dictionary is herein 
defined in further detail with FIG. 6. 

The technical services layer 120 contains those classes that together implement 
what can be called the technical services and maps these to the facilities provided by the 
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higher object request broker services. The higher object request broker services include 
security, error handling, transaction and concurrent control, interface control, 
persistence support, and the fundamental classes of the Meta application definition. 

The common core/common layer 130 contains specific abstraction of classes in 
5 the base layer and the custom classes that provide generic facilities for all the layers and 
tiers. Items included in the core/common layer 130 are object request broker 
collections, iteraters, output streams for logging/exception handling, dynamic object 
relationship classes and the like. 

The base layer 140 contains low level behavior information, i.e., field and 
10 stream IO and other fundamental system behavior. In addition, the base layer 140 
includes the behavior obtained from used third party software. This includes the 
distribution of processing of the object request broker, object relational mapping 
facilities, and base classes in the Java/CORBA object request broker framework 42 
(FIG. 2). 

15 Illustrated in FIG. 5 is an example of the combined horizontal tiers and vertical 

layers utilized in the technical framework to provide a two dimensional matrix 
providing the insulation of concerns for tier/layer elements, and thus provide a high 
degree of flexibility and security. This combined tier and layer structure is 
advantageous since its system is divided into at least two hierarchical arranged tiers 

2 0 corresponding to technical tasks. 

Processes in different logical tiers can be executed simultaneously and 
independently from each other. Furthermore, a fine grain division into physical layers is 
possible. The further advantage of the combined tier and layer framework is that 
technical framework 41 (FIG. 2) comprises facilities to make the server 31 interface 
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model available on the client side and thus to hide the employed communication 
technology from a client developer. 

A layered and tiered approach of the technical framework 41 also provides the 
possibility of adding and replacing components so that a communication between a 
5 client 1 1 and a server 3 1 will not become obsolete and can offer varied or additional 
services without exchanging an entire system or through extensive modification. Thus, 
this enables system upgrades to be relatively simple and economical. 

Illustrated in FIG. 6 is a block diagram illustrating an example of the parts of the 
Meta application of the present invention that are within the horizontal and vertical 
10 local architecture of the technical framework, as illustrated in FIGs. 2, 3, 4 and 5. The 
technical framework allows the definition of a large amount of information about an 
application, its classes and the attributes in the classes. This information is defined in a 
Meta application dictionary for the Meta application layer 1 1 0. 



15 application information and processing on a Meta level. The actual dictionary is 

represented by the application dictionary 111 instance, which functions as a root of the 
dictionary and in addition contains information about the application as an application. 
The application dictionary 111 instance includes information about the name of an 
application, the default language and the default locale of the application. The 

2 0 application dictionary 111 instance also contains a set of instances that define the Meta 
information for the classes. 

Class Meta information is stored in the instances of the class dictionary entry 
1 12. Class dictionary entry 1 12 instances contain information about the display name of 
a class, contain all the instances that describe the Meta information for the class's 



This Meta application dictionary 111 allows the dynamic configuration of 
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attributes, and contain the instance of a validation object that is used in the definition of 
the methods and their order for validating domain objects. There is one class dictionary 
entry instance of this class for every domain object in a system. Each class dictionary 
entry 112 contains a collection of attributes of dictionary entry 113 instances. 
5 There is one class attribute dictionary entry 113 for each attribute in a domain 

object class for which the class dictionary entry exists. The attribute dictionary entry 
113 defines information for the specification of attribute information on the Meta level, 
including a display name, and the length of a stringified attribute. Attribute dictionary 
entry 113 instance can optionally be used to specify the display mask of an attribute, 

10 i.e., to specify the format for a translation of an attribute value to and from a display 
including, but not limited to, currency signs, number of decimals, social security 
number, etc. The use of the display mask is dependent upon the acceptance of a 
standard for a mask definition. 

The database parameter definition 114 instance contains attribute information 

15 regarding the applicable database. The database is not shown. 

The validation of domain objects is done using an instance of the validate object 
116 class. An instance of the validation object 116 exists for each class dictionary entry 
112 instance, and it is associated with every instance of the domain object class for 
which the class dictionary entry 113 exists. The validation object 116 class is fairly 

2 0 simple and it contains an ordered collection of method names. Each of the method 

names must be a validation method in the associated domain object class and contain an 
validate method. A validate method is called automatically by the framework whenever 
an object is saved. It is called from an instance of a domain object which sends itself as 
a parameter. The validation object 116 then sends each validate message (method) in 
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the collection to a domain name object instance, in the order specified. In this way, it is 
possible to dynamically configure the validation methods and their order for all domain 
objects. 

For each attribute entry, it is possible to define a range definition 117 instance 
5 that defines the range for the attribute. There are currently two types of range 
definitions that are subclasses of the range definition 1 1 7 class. These two range 
definitions include the range interval 118 class and the range enumeration 119 class. 
Instances of the range interval 118 class allow the definition of the minimum and 
maximum values for an attribute. The range enumeration 119 class allows a definition 

10 of a list of allowable values for an attribute. There is a method in this class that checks 
whether the string specified as a parameter in the range enumeration 119 exists in the 
collection of allowable values for the instance. Using the information provided in the 
attribute dictionary entry 113 and range definition 117 classes, it is possible to provide a 
generic attribute validation mechanism. 

1 5 The foregoing description has been presented for purposes of illustration and 

description. It is not intended to be exhaustive or to limit the invention to the precise 
forms disclosed. Modifications or variations are possible in light of the above 
teachings. 



2 0 provide the best illustration of the principles of the invention and its practical 

application to thereby enable one of ordinary skill in the art to utilize the invention in 
various embodiments and with various modifications as are suited to the particular use 
contemplated. All such modifications and variations are within the scope of the 



The embodiment or embodiments discussed were chosen and described to 
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invention as determined by the appended claims when interpreted in accordance with 
the breadth to which they are fairly and legally entitled. 
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